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/NSTX has low field, high density and current;\
perfect for study of fast ion-driven modes
* Low field, high density V;en = 0.5 - 2.7 x 106 m/s.
« Beam injection energy 60 - 100 kV, V,, = 2.6 - 3.1 x 108 m/s

+ Reactors would have higher field, fusion a's and V;,,/V > 1

Alfvén
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loss of fast ion energy, not fast ion losses

* Drops in neutron rate of up to 15% are seen co-incident
with TAE avalanche bursts, implying fast ion losses.

- ORBIT simulations of fast ion redistribution using NOVA
eigenmodes and experimental measurements of mode
amplitude and frequency chirping found fast ion losses
were small.

« At measured mode amplitudes there was a decrease in
energy in the ORBIT sample fast ion population.

« This drop in fast ion energy, together with some internal
redistribution, could account for the neutron rate drop.

- The estimated loss in fast ion energy is roughly

comparable to estimates of energy transferred to
thermal population through damping of the TAE.
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in H-mode plasmas with reflectometer dat

- Analysis requires internal
measurements of TAE amplitude, thus
density profile must be peaked.

* Initial studies of TAE avalanche affect
on fast ions used L-mode plasmas
with peaked density profiles.

* Most H-mode density profiles flat in

early phase, but some H-modes have 0.5} //
some weak density peakingincore. 00E .. . ... . ... 00

- Both H-mode and L-mode plasmas ;gi é),éo.tén,oh (kkiz) _/ N )
had strong, sheared toroidal rotation; 2ol J\ )
mixes TAE frequency with core MHD ' ‘
frequency. oL

- TAE avalanches also seem correlated i '
with shear reversal in core. 3

- H-mode avalanches seen with full ?
energy beams (90 keV), but in L- Ol T B ¥ IR 7
mode needed lower energy beams Major Radius (m)
(70 keV).
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NOVA and ORBIT capture \
physics of TAE avalanches

- Amplitudes of Toroidal Alfvén
Eigenmodes have been measured
with reflectometer array

«|deal mode structure is calculated
with NOVA linear code.

‘NOVA ideal modes, scaled to
experimental amplitude, used In
ORBIT to simulate affect on fast ion
population.

-Up to the measured mode amplitude,
dominant effect is a reduction in net
energy of the sample fast ion
population.

*Reduction in fast ion energy reduces
fusion rate; drop is consistent with
experimental drop in neutron rate.

-Simulated energy lost from fast ions
IS comparable to estimated energy
lost to TAE damping. /
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